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[bookmark: _GoBack]16S_basic_statistics mainly uses R (Version 4.3.1) scripts to integrate single-cell microbial detection matrix as an independent Assay into single-cell transcriptomics (Seurat) object, and perform basic statistics on specified microbial taxonomic levels (phylum, class, order, family, genus, species) at global, cell type, sample or group dimensions, to obtain the total microbial UMI count, cell positive rate, relative abundance and other distribution characteristics for all microbes. After that, based on target cell populations, fisher's exact test and wilcoxon rank-sum test were performed for each microbe and inter-group comparison in terms of the number of positive cells in target cell population, the number of negative cells in target cell population, the number of positive cells in other cell populations, and the number of negative cells in other cell populations. Microbes with pvalue less than 0.05 were selected from the significance statistics as candidate core microbes for further differential expression and correlation analysis. For each selected core microbe, wilcoxon rank-sum test (logfc.threshold = 0.25) was used for differential gene expression analysis between microbe-positive (infected) and microbe-negative (uninfected) cells within the target cell population, and spearman correlation between inter-group differentially expressed genes (DEGs) and the abundance of candidate core microbes was further calculated in group-comparison mode. In the enrichment analysis, go, kegg, and reactome enrichment analyses were performed after obtaining the differential genes using clusterProfiler (Version 4.12.6) package.
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